The possibility of strange stars mixed with dark energy to be one of candidates for dark energy stars is the main issue of the present study. Our investigation shows that quark matter is acting as dark energy after certain yet unknown critical condition inside the quark stars. Our proposed model reveals that strange stars mixed with dark energy feature not only a physically acceptable stable model but also mimic characteristics of dark energy stars. The plausible connections are shown through the mass-radius relation as well as the entropy and temperature. We particulary note that two-fluid distribution is the major reason for anisotropic nature of the spherical stellar system. PACS numbers: 04.20.Cv, 04.20.Jb, 95.30.Sf Study on the different aspects of the quark matter is drawing it's attention among the astrophysicists and particle physicists. Bhattacharyya and his coworkers [1, 2, 3] proposed that after the few microsecond of big bang the universe undergoes through a quark gluon phase transition which may be a process of origin and survival of the quark matter. The nature of the confining force which triggered this phase transition is almost unknown. Witten [4] first considered that at the critical temperature T c ≃ 200 M eV a small portion of the colored objects like quark and gluon leaves hadronization through phase transition to form the colored particles called quark nuggets(QN). This QNs are made of u, d and s quarks and have density few times higher than the normal nuclear density. These was further investigated by [5, 6, 7] . For both the cases in the compact stars and in the early universe Ghosh [8] investigated the role of quark matter in the phase transition. It is believed that the quark matter exists in the core of neutron stars [9] , in strange stars [10] and as small pieces of strange matter [11] . Investigations by Rahaman et al. [12] and Brilenkov [13] lead to an interesting and important result that quark matter plays the role as dark energy on the global level. It is worth mentioning that for the last several years CERN LHC is trying to recreate the situation encountered before and early of the hadronization period, performing collisions of the relativistic nuclei [14] .
The possibility of strange stars mixed with dark energy to be one of candidates for dark energy stars is the main issue of the present study. Our investigation shows that quark matter is acting as dark energy after certain yet unknown critical condition inside the quark stars. Our proposed model reveals that strange stars mixed with dark energy feature not only a physically acceptable stable model but also mimic characteristics of dark energy stars. The plausible connections are shown through the mass-radius relation as well as the entropy and temperature. We particulary note that two-fluid distribution is the major reason for anisotropic nature of the spherical stellar system. Study on the different aspects of the quark matter is drawing it's attention among the astrophysicists and particle physicists. Bhattacharyya and his coworkers [1, 2, 3] proposed that after the few microsecond of big bang the universe undergoes through a quark gluon phase transition which may be a process of origin and survival of the quark matter. The nature of the confining force which triggered this phase transition is almost unknown. Witten [4] first considered that at the critical temperature T c ≃ 200 M eV a small portion of the colored objects like quark and gluon leaves hadronization through phase transition to form the colored particles called quark nuggets(QN). This QNs are made of u, d and s quarks and have density few times higher than the normal nuclear density. These was further investigated by [5, 6, 7] . For both the cases in the compact stars and in the early universe Ghosh [8] investigated the role of quark matter in the phase transition. It is believed that the quark matter exists in the core of neutron stars [9] , in strange stars [10] and as small pieces of strange matter [11] . Investigations by Rahaman et al. [12] and Brilenkov [13] lead to an interesting and important result that quark matter plays the role as dark energy on the global level. It is worth mentioning that for the last several years CERN LHC is trying to recreate the situation encountered before and early of the hadronization period, performing collisions of the relativistic nuclei [14] .
Chapline [15] proposed that a gravitationally collapsing compact star which has mass greater than few solar mass, a quantum critical surface for space-time and an interior region consist of large amount of dark energy compared to the ordinary space-time can be defined as dark energy stars. He also predicted that this surface of compact dark energy stars is a quantum critical shell [16] . When an ordinary matter which have energy beyond the critical energy Q 0 enters the quantum critical region, it decays into constituent products and corresponding radiation takes place outward direction perpendicular to that quantum critical surface. For the matter having energy < Q 0 they can pass through that critical surface and follow a diverging geodesics inside the stars. For the compact objects and compact stars at the center of galaxies the energy of the quarks and gluons inside the nucleons are higher than the critical energy Q 0 [17] . According to Georgi-Glashow grand unified model nucleons decays in a process in which a quark decays into a positron and two antiquarks. So the observation of excess positron in the center of the galaxy may validates the presence of dark energy stars.
In the present article we have tried to investigate the possible connection between the proposed quark stars model mixed with the dark energy to the dark energy stars. Following the works of Rahaman et al. [12] and Brilenkov [13] we propose that quark matter is one of the possible candidates for dark energy. We are considering an anisotropic quark star model where we assume that the dark energy density is linearly proportional to the quark matter density. The proposed stellar configuration consist of two kind of fluids: (i) quark nuggets (QN), and (ii) dark energy having repulsive nature. We have avoided any interaction between the fluids for the simplicity of the model. To describe the equation of state (EOS) of the effective fluid of the stellar model we have used MIT bag EOS. It is worth mentioning that the anisotropy in compact stars may arise due to phase transition, mixture of two fluids, existence of type 3A superfluid, bosonic composition, rotation, pion condensation etc. at the microscopic level. In the present study of the proposed anisotropic two-fluid model we are adopting the following compact stars P SR J1614 − 2230, V ela X − 1, P SR J1903 + 327, Cen X − 3 and SM C X − 4 as testing candidates.
To describe the interior of the relativistic compact stars mixed with dark energy we are considering following space-time metric
where ν and λ depends only on the radial coordinate r.
The energy-momentum tensors of the proposed two fluid model are given by
where ρ q , p qr and p qt represent the quark matter density, radial pressure and tangential pressure respectively whereas ρ de , p der and p det represent respectively the dark energy density, radial pressure and tangential pressure within the stars. On the other hand, by ρ ef f , p ref f and p t ef f we represent respectively the effective energy density, radial pressure and tangential pressure of the matter distribution of the stellar system. Now to solve the Einstein equations for our spherical distribution we consider the following ansatze: (i) the effective matter of the proposed star model obeys equation of state (EOS) of the phenomenological MIT bag model i.e. p r ef f = 1 3 (ρ ef f − 4 B g ), where B g is the bag constant, (ii) the dark energy radial pressure is related to the dark energy density as following p der = −ρ de , and (iii) the dark energy density is linearly proportional to the quark density, i.e. ρ der = αρ q , where α is the proportionality constant and α > 0 which takes important role in determination of phase transition from the quark matter to the dark energy. Here the second ansatz represents the EOS of the matter distribution which is called 'degenerate vacuum' or 'false vacuum' [19, 20, 21, 22] .
Let us now consider that the star has mass function as
Following Mak and Harko [23] we are considering the quark matter density inside the stars can be expressed by the density profile given as
where ρ c and ρ 0 are respectively the quark matter central and surface density whereas R is the radius of the star. Using Eq. 2 the effective matter density within the stars is given as
where the the central and surface densities of the effective matter inside the stars are ρ ef f c = (1 + α) ρ c and ρ ef f 0 = (1 + α) ρ 0 respectively. The effective gravitation mass of the stars can be found using Eqs. (3) and (5) as
Considering that radial pressure is zero at the surface we find from the ansatz (i) and Eq. (5) as follows
Now by using Eqs. (6) and (7), along with the first ansatz, one can find the anisotropy of the system of the proposed model as given by The above physical parameter ∆(r) [see Fig. 1 ], following the method of [18] and after using Eqs. (6) and (7), gives the maximize anisotropy at the surface as
Solving Eq. (9), after using the values of different observational mass of the different stars and with the choice of the value of bag constant as 83 M eV /(f m) 3 [24], we get different values of R for a star. We choose only that value of R which is physically valid and consistent with the Buchdahl condition [25] and find that anisotropy is maximum at the surface of the stars. The central pressure (p r ef f = p t ef f ) can shown to be turned out as 5.654 × 10 34 dyne/cm 2 for SM C X − 4. According to Buchdahl [25] the maximum allowed mass-radius ratio for a static spherically symmetric compact star is 2 M/R ≤ 8/9. Later Mak and Harko [26] came up with the more generalized expression for the same mass-radius ratio. Now in our model the effective gravitational mass which is defined in Eq. (6) given as M = To derive entropy and temperature of the stellar model we are taking help of the Gibbs relation, p ef f + ρ ef f = s T + n µ, where s(r) is the local entropy density, T (r) is the local temperature, µ is chemical potential and n is the number density of matter distribution inside the ultradense stars. Let consider for the simplicity, the matter distribution inside the stellar configuration is isotropic in nature and the value of µ is negligible. Hence the Gibbs relation become
Now using first and second law of thermodynamics along with the first ansatz we have following relation
where V is the volume of the stellar configuration. As S = S(ρ, V ) and dS is perfect differential hence one may find from Eq. (11)
where β is the integrating constant and having value as σ = 1 4 β. Here σ represents the famous Stefan constant. Hence, after some manipulation one can find the entropy density as follows which provides a basic idea about the total entropy of the compact stellar system. Variation of the temperature in the interior region of the different strange star candidates are shown in the  FIG. 3 . From the figure we find that the temperature in the central region is maximum and it decreases with the radial coordinate and become minimum at the surface which is physically acceptable. For the stellar configurations we find the temperature is higher than the Fermi melting point (0.5 − 1.2 × 10 12 K) of quark. Hence all the quark matters in the ultra dense compact stars remains in the form of quark-gluon plasma.
For the anisotropic static stellar configuration though the radial pressure is zero at the surface but the tangential pressure is not zero simultaneously. However, as the radial pressure is continuous at the boundary we are already satisfying Synge's junction condition [27] in the case of static spherical symmetry. In the boundary the interior solution and the exterior Schwarzschild solution should match to satisfy the fundamental junction condition. The metric coefficients are continuous at S where r = R = constant. The second fundamental form is also continuous on the boundary surface. Now the intrinsic stress-energy tensor S i j = diag(−σ, P) at the boundary surface S (where r = R) can be defined as the surface stresses, i.e the surface energy σ and surface tangential pressures p θ = p φ ≡ P which are in the present situation given as σ = 0 and P = 0. So the complete spacetime is given by our interior metric and the exterior Schwarzschild metric which are matched smoothly on the boundary S.
Under the proposed model we have presented a data set for the physical parameters of some strange stars in TABLE 1.
Let us highlight the major results of the proposed model here: (i) under certain critical condition the quark matter is converting into the dark energy; (ii) with the presence of dark energy inside the strange stars, they behave like dark energy stars; (iii) the high temperature distribution (>Fermi melting point of quark ) inside the stars confirms the presence of quark matter in the form of quark-gluon plasma; (iv) all the physical and structural features of the proposed ultra-dense strange star model match well with the dark energy stars as suggested by Chapline [15] ; and (v) some of the physical tests, viz. the energy conditions, TOV equations and sound speed constraint are found to be satisfied in the presented model and thus the model has stable configuration in all respect. According to Herrera [28] and Andréasson [29] to form physically acceptable matter distribution the quark matter also have to maintain the condition 0 ≤ v sqr 2 ≤ 1, where v sqr represents the radial sound speed of the quark matter. This leads to the result that the acceptable value of α lies in the range 0 ≤ α ≤ 1 2 . However, some shortcomings of the proposed model also are there as follows: (i) we proposed that quark matter is converting into dark energy, but cannot predict under which condition this is actually happening, and (ii) in the range 0 ≤ α ≤ 1 2 , we consider α as a constant term and hence it is not clear whether the dark energy in the stellar configuration remains constant all the time or varies with the time within the provided range of α. In connection to this comment one can specifically note that in the present model the metric coefficients are considered as independent of time. However, all these issues can be considered in a future investigation.
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